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Abstract. Sgd rstchdc unkb`mhbr ntsbqno hm sgd U`q,
c`q ynmd `mc ro`m hm `fd enql sgd Okhnbdmd '1-/3–
2-13 Ìà( sn sgd Okdhrsnbdmd '0-36–0-70 Ìà(- @bbnqc,
hmf sn sgd S@R ch`fq`l `mc J.M` q`shn sgdx `qd tk,
sq`ons`rrhb 'ognmnsdogqhsdr sn tks`q`ons`rrhb rgnrgn,
mhsdr ` mc k`shsdr( ` mc ghfg ons`rrhb qnbjr 'rgnrgnmh,
sdr ` mc k`shsdr sn sq`bgxsdr(- Sgd tksq`ons`rrhb unkb`,
mhbr bnms`hm ogdmnbqxrsr ne enqrsdqhsd+ @k,bnms`hmhmf
chnorhcd,`tfhsd+ eknfnohsd ± kdtbhsd nq ` loghankd hm
` fqntmcl`rr ne lhbqnkhsdr `mc rta,ogdmnbqxrsr ne
sgd ` anud lhmdq`kr+ A`,Sh eknfnohsd ± ` mnqsgnbk`rd
'onhbhkhshb dladccdc hm M`,r`mhchmd(+ ± Rq,qhbg nkh,
fnbk`rd `mc Lf,bnms`hmhmf b`kbhsd- @bbnqchmf sn
lhmdq`k bnlonrhshnm sgd qnbjr ` qd mns k`loqnhsdr ats
kdtbhsd ognmnsdogqhsdr ne Qnl`m sxod- Sgd mnql`k,
hydc rohcdqfq`lr dwghahs dwsqdld dmqhbgldms hm KHKD+
Sg ` mc Oa ` r vdkk ` r mdf`shud S`,Ma ` mc Ge ` mnl,
`khdr – sxohb`k ed`stqdr ne l`fl` sg`s v`r fdmdq`s,
dc hm lds`rnl`shrdc l`mskd- Sgd Rq hrnsnohb q`shn
u`qhdr eqnl /-6/7 sn /-60/5 `mc bnqqdk`sdr vhsg sgd
hmbqd`rhmf bnmsdms ne Lf `mc J- Sgd u`qh`shnm ne
sgd Rq hrnsnohb q`shn vhsg qdrodbs sn RhN1 onhmsr sn sgd
@EB oqnbdrr ` r `  oqna`akd qd`rnm enq l`fl` dunkt,
shnm vhsg oqdu`hkhmf eq`bshnm`shnm bqxrs`kkhy`shnm- @b,
bnqchmf sn sgd oqnonrdc fdmdshb lncdk+ sgd chrbtrrdc
unkb`mhbr vdqd fdmdq`sdc hm lds`rnl`shydc khsgnr,
ogdqhb l`mskd+ vghbg v`r lds`rnl`shydc oqna`akx
ctqhmf sgd K`sd Bqds`bdntr rtactbshnm ne sgd U`qc,
`q Nbd`m ` mc sgd @otkh`m ok`sd- Sgdx ` qd qdk`sdc sn
sgd Okhnbdmd,Okdhrsnbdmd dwsdmrhnm hm sgd U`qc`q ynmd
`r `  qdrtks ne sgd noonrhsd lnudldms ne Shyr` ok`sd
sn sgd MD ` mc sgd @dfd`m ok`sd sn sgd RRV-
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äâå ïåòðîõèìè÷åñêè ãðóïè9
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1//3( èëè ëåâöèò- Îñíîâíàòà ìàñà å îò ëåâöèòî,
âè ñóáïîðôèðè 'íåïðîìåíåíè ñàìî â Ìàëî Íà,
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ëåìè M`,ñàíèäèíîâè 'Nq 37–44( è Sh,Âà ôëîãî,
ïèòîâè 'Lf" äî 56–71( êðèñòàëè- Â îñíîâíàòà
ìàñà ïîíÿêîãà ñå íàáëþäàâà áîãàò íà Rq 'Jnmn,
mnu` ds ` k-+ 0876( îëèãîêëàç 'â Åæîâî Áðäî( è Ìf,
êàëöèò 'â Åæîâî Áðäî è Êèøèíî(-
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èìà „÷åðìàêèòîâ“ òèï çàìåñòâàíå9
Z5\Sh*1Z3\'@k+Ed1*(*1Z3\Rh 'X`uty ds ` k-+ 1//1(
Ìèíåðàëîæêè êðèòåðèè çà îïðåäåëåíèå
íà UK âóëêàíèòè
Êàêòî áåøå ïîñî÷åíî ïî,ãîðå @ksgdqq ds ` k- '1//3(
è Anžnuhć ds `k- '1//4( îïðåäåëÿò ðàçãëåæäàíèòå
óëòðàêàëèåâè âóëêàíèòè êàòî ëàìïðîèòè- Íàè,
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âêëþ÷âàùèòå ãè ñêàëè äà áúäàò îïðåäåëåíè êàòî
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Çà îòáåëÿçâàíå å ïîëîæèòåëíàòà àíîìàëèÿ íà Oa+
êàêòî è îòðèöåòåëíèòå àíîìàëèè íà S`,Ma+ Ge è
Dt 'ïîñëåäíàòà íåçàâèñèìî îò îòñúñòâèåòî íà
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Áðäî → Ìàëî Íàãîðè÷àíå: Êîðåøíè÷êà Êðñòà
→ Ãðàäèùå è ëàòèò,øîøîíèòèòå â Öåð 'â Þ-
Ñúðáèÿ+ Budsjnuhć ds ` k-+ 1//3( → Äæóðèùå- Â òåçè
äâîéêè ïî,åâîëþèðàëàòà è ñúîòâåòíî ïî,ìëàäà,
òà ñêàëà å ñ ìàëêî ïî,âèñîêî 76Rq.75Rq îòíîøåíèå-
Òîâà ñî÷è @EB ïðîöåñ 'àñèìèëàöèÿ * ôðàêöè,
îííà êðèñòàëèçàöèÿ( êàòî ïðè÷èíà çà åâîëþöè,
ÿòà íà ìàãìèòå ñ ïî,ñèëíî âëèÿíèå íà ôðàêöè,
îííàòà êðèñòàëèçàöèÿ-
3( Îòíîøåíèÿòà íà Rq è Mc èçîòîïè íà ðàçãëåæ,
äàíèòå âóëêàíèòè èìàò ñðåäíè çíà÷åíèÿ ïî îò,
íîøåíèå íà âóëêàíèòèòå îò öÿëàòà óëòðàêàëèå,
âà Ñðåäèçåìíîìîðñêà ïðîâèíöèÿ+ ïðîñòèðàùà
ñå îò Èñïàíèÿ äî Òóðöèÿ è Ñèðèÿ-
Äèñêóñèÿ âúðõó ãåíåçèñà íà óëòðà-
äî âèñîêîêàëèåâèòå âóëêàíèòè
íà Ìàêåäîíèÿ
Ñïîðåä ñõåìàòà íà Cnfkhnmh òîçè âóëêàíèçúì ñå
ïðîÿâÿâà ñëåäñòâèå íà åêñòåíçèÿòà+ ïðåäèçâè,
êàíà îò ïðîòèâîïîëîæíîòî äâèæåíèå íà ïëî÷àòà
Òèñà íà ÑÈ 'ñ ðîòàöèÿ ïî ÷àñîâíèêîâàòà ñòðåë,
êà( è Åãåéñêàòà ïëî÷à – íà ÞÞÇ- Ïúðâàòà çà,
ïî÷âà ñâîåòî äâèæåíèå â îëèãîöåíà 'A`kk`+0875(+
ïîðàäè êîåòî TJ ìàãìàòèçúì íàé,íàïðåä ñå
ïðîÿâÿâà â îëèãîöåíà â ñåâåðíàòà ÷àñò íà òàçè
åêñòåíçèîííà çîíà 'â Öåíòðàëíà Ñúðáèÿ(- Åãåé,
ñêàòà ïëî÷à çàïî÷âà ñâîåòî äâèæåíèå ïî,êúñíî+
â ìèîöåíà+ ïîðàäè êîåòî ïî,ìëàäèÿò 'ìèîöåíñ,
êè äî ïëåéñòîöåíñêè( âóëêàíèçúì ñå ïðîÿâÿâà â
þæíàòà ÷àñò íà åêñòåíçèîííàòà çîíà-
Ñëåäâàéêè èäåÿòà íà Lhsbgdkk+ Adqfl`m '0880(
è Qnbj '0880(+ ÷å óëòðàêàëèåâèòå âóëêàíèòè ñà
ïðîäóêòè íà ÷àñòè÷íî+ íèñêîïðîöåíòíî òîïåíå
íà ìåòàñîìàòèçèðàíà ëèòîñôåðíà ìàíòèÿ 'â êî,
ÿòî ñà îáðàçóâàíè ôëîãîïèò+ ðèõòåðèò è êàëöèò(
Andu+ X`mdu '1//0(+ X`mdu ds `k- '1//2( è @ksgdqq ds
`k- '1//3(+ êàêòî è Budsjnuhć ds ` k- '1//3( çà Ñúðáèÿ
Ôèã- 0- Âàðèàöèè íà 76Rq.75Rq îòíîøåíèå íà ìàêåäîíñêèòå óëòðà, äî âèñîêîêàëèåâè âóëêàíèòè â çàâèñèìîñò
îò RhN1 è LfN ñúäúðæàíèå
1/3
îáÿñíÿâàò ðàçãëåæäàíèòå âóëêàíèòè ñúùî êàòî
ïðîèçëåçëè îò ìàíòèÿ+ ìåòàñîìàòèçèðàíà ïðè
åäíà ïî,ðàííà ñóáäóêöèÿ- Çà òàêàâà ïðåäïîëàãà,
ìå èçòî÷íîîðèåíòèðàíàòà êúñíîêðåäíà ñóáäóê,
öèÿ íà Âàðäàðñêèÿ îêåàí è Àïóëèéñêàòà ïëî÷à
ïîä ðúáà íà Åâðîàçèàòñêàòà ïëî÷à 'òóê ïðåäñòà,
âåíà îò Ñúðáî,Ìàêåäîíñêèÿ ìàñèâ( – B`u`yy`
ds ` k- '1//3(-
Êàòî äîêàçàòåëñòâî çà ïðîèçõîä îò ìåòàñî,
ìàòèçèðàíà ìàíòèÿ ñå ïðèâåæäàò ãåîõèìè÷íà,
òà õàðàêòåðèñòèêà íà ðàçãëåæäàíèòå âóëêàíèòè9
îáîãàòÿâàíå ñ KHK åëåìåíòè è Sg '4//–0/// ïúòè
íàä ïúðâè÷íàòà ìàíòèÿ( è ïî,ñïåöèàëíî íà Oa
'íàäõâúðëÿù 1//–2// ïúòè ñúäúðæàíèåòî â ìàí,
òèÿòà(- Äîñåãà íå ñà íàìåðåíè ìåòàñîìàòèçèðà,
íè ìàíòèéíè êñåíîëèòè+ íî @ksgdqq ds `k- '1//3(
îïèñâàò åäðè äî 0 bl ôëîãîïèòîâè êðèñòàëè ñ
òèïè÷íà ìàíòèéíà õàðàêòåðèñòèêà 'íèñêî ñúäúð,
æàíèå íà Âà è Sh+ íî âèñîêî – íà Bq(- Åäèí òðè,
êîìïîíåíòåí ìîäåë å ïðåäëîæåí êàòî âúçìîæåí
çà ôîðìèðàíåòî íà òåçè òîïèëêè 'Andu+ X`mdu+
1//0: Oqdkduhć+ 1//5(-
Òàêà âúçíèêíàëèòå â ìàíòèÿòà ìàãìè åâîëþ,
èðàò â êîðàòà ïî ïúòÿ íà ôðàêöèîííàòà êðèñòà,
ëèçàöèÿ 'ñ ó÷àñòèå è íà àñèìèëàöèÿòà(- Øîøî,
íèòîâèòå âóëêàíèòè âåðîÿòíî ñà ïðîäóêòè íà
äðóãà ìàãìà+ âåðîÿòíî âúçíèêíàëà íà ïî,âèñîêî
íèâî è åâîëþèðàëà ñúùî ïî @EB ìîäåë-
Ëèòåðàòóðà
@ksgdqq+ Q-+ G-,O- Ldxdq+ @- Gnkk+ E- Unkjdq+ B- @khadqs+
L- S- LbBtkknbg+ U- L`idq- 1//3- Fdnbgdlhb`k `mc
Rq,Mc,Oa hrnsnohb bg`q`bsdqhrshbr ne K`så Bdmnynhb
kdtbhsd k`loqnhsdr eqnl sgd D`rs Dtqnod`m @kohmd
adks 'L`bdcnmh` `mc Xtfnrk`uh`(- – Bnmsqha- Lhm,
dq`k-+ Odsqnk-+ 036+ 47–62-
A`kk`+ Y- 0875- O`kdnsdbsnmhb qdbnmrsqtbshnm ne sgd bdm,
sq`k @kohmd,Ldchsdqq`md`m Adks enq sgd Mdnfdmd- –
Hm9 Sdbsnmhbr ne sgd Dtq`rh`m Enkc Adksr- @lrsdqc`l+
Dkrduhdq+ 102–132-
Andu+ A-+ X- X`mdu- 1//0- Sdqsh`qx l`fl`shrl vhsghm
sgd Qdotakhb ne L`bdcnmh`9 ` qduhdv- – @bs` Utkb`,
mnk-+ 02 '1(+ 46–61-
Anžnuhć, Ì-+ C- Oqdkduhć+ U- Budsjnuhć- 1//4- Mdnfdmd
k`loqnhshb unkb`mhrl ne Idydun Aqcn 'L`bdcnmh`(9
odsqnfq`ogx+ fdnbgdlhrsqx `mc fdnsdbsnmhb bnm,
rsq`hmr- – Hm9 03sg Bnmfqdrr ne Fdnknfhrsr ne Rdqah`
`mc Lnmsdmdfqn+ Annj ne @arsq`bsr- Mnuh R`c+ o- 01-
B`u`yy`+ V-+ E- Qntqd+ V- Ro`jl`m+ F- Rs`loekh+ O-
Yhdfkdq 'Dcr-(- 1//3- Sgd Sq`mrldc @sk`r- Adqkhm+
Roqhmfdq-
Budsjnuhć+ U-+ C- Oqdkduhć+ G- Cnvmdr+ L- Inu`mnuhć+
N- U`rdkkh+ Y- Oébrj`x- 1//3- Nqhfhm `mc fdncxm`lhb
rhfmhehb`mbd ne Sdqsh`qx onrsbnkkhrhnm`k a`r`kshb l`f,
l`shrl hm Rdqah` 'bdmsq`k A`kj`m Odmhmrtk`(- –
Khsgnr+ 62+ 050–075-
Ctltqcy`mnu+ M-+ S- Rdq`ehlnurjh+ A- B- Atqbgehdk- 1//4-
Bdmnynhb sdbsnmhbr ne L`bdcnmh` `mc hsr qdk`shnm sn
sgd Rntsg A`kj`m dwsdmrhnm`k qdfhld- – Fdnrogdqd+
0+ 0–11-
Enkdx+ R- E-+ F- Udmstqdkkh+ C- G- Fqddm+ K- Snrb`mh- 0876-
Sgd tksq`ons`rrhb qnbjr9 Bg`q`bsdqhrshbr+ bk`rrhehb`,
shnm+ ` mc bnmrsq`hmsr enq odsqnfdmdshb lncdkr- – D`qsg
Rbh- Qdu-+ 13+ 70–023-
Jnmnmnu`+ U- @-+ L- Sdqyhć+ D- A- Rudšmihjnu`- 0878-
Odsqnbgdlhb`k rdqhdr ne `kj`khm a`r`ksr hm sgd U`qc`q
ynmd ` mc B`qo`sgh`m,A`kj`mr 'Xtfnrk`uh`(- – L`bdc-
@b`c- Rbh- ` mc @qsr Bnmsqha- Rdbshnm ne L`sgdl`s- ` mc
Sdbgmhb- Rbh-+ 7 '1(+ 18–33-
Kd L`hsqd+ Q- V- 'Dc-(- 0878- @ Bk`rrhehb`shnm ne Hfmdntr
Qnbjr `mc Fknrr`qx ne Sdqlr- Qdbnlldmc`shnmr ne
sgd HTFR Rtabnllhrrhnm nm sgd Rxrsdl`shbr ne Hfmd,
ntr Qnbjr- Nwenqc+ Ak`bjvdkk Rbh- Otakhb-+ 082 o-
Lhsbgdkk+ Q- G-+ R- B- Adqfl`m- 0880- Odsqnknfx ne K`l,
oqnhsdr- Mdv Xnqj+ Okdmtl Oqdrr+ 336 o-
Oqdkduhć+ C- 1//5- Ldchsdqq`md`m k`loqnhsdr9 fdnbgdl,
hrsqx `mc fdncxm`lhb hlonqs`mbd- – Hm9 Oqnbddchmf
WUHHHsg Bnmfqdrr ne sgd BAF@- Adkfq`cd+ 371–375-
Qnbj+ M- L- R- 0880- K`loqnogxqdr- Fk`rfnv+ Ak`bjhd
`mc Rnm+ 174 o-
Sdqyhć+ L-+ D- U- Rudšmihjnu`- 0875- @fd ne sgd kdtbhsd
qnbjr hm Xtfnrk`uh`- – Hm9 Ranqmhj Rdqa- @b`c- M`t,
jh+ 2+ 172–177 'hm Rdqah`m vhsg Dmfkhrg `arsq`bs(-
X`mdu+ X-+ A- Andu+ B- Cnfkhnmh+ E- Hmmnbdmsh+ O- L`mdssh+
R- Kdohsjnu`- 1//2- Mdnfdmd tksq`ons`rrhb,ons`rrhb
unkb`mhb ` rrnbh`shnm hm sgd U`qc`q ynmd 'L`bdcnmh`(-
– B- Q- @b`c- atkf- Rbh-+ 45+ 3+ 42–47-
X`uty+ E-+ @- G- Füksdjhm+ X- Öqfüm+ M- Çdkhj+ L- Ç- J`q`,
j`x`+ @- Ş`şl`y- 1//1- Lhmdq`k bgdlhrsqx ne a`qhtl,
`mc shs`mhtl,ad`qhmf ahnshsdr hm b`kb,`kj`khmd unkb`mhb
qnbjr eqnl sgd Ldyhskdq `qd` 'A`kıjdrhq,Ctqrtmadx(+
vdrsdqm Stqjdx- – Fdnbgdl- Intqm-+ 25+ 452–47/-
